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(54) REARRANGEMENT SPREAD TYPE COMMUNICATION SYSTEM 

(57)Abstract: 

PURPOSE: To provide a communication system where an error 
characteristic is improved without lowering a frequency use ratio r|. 
• CONSTITUTION: In a communication system where a transmitter 
transmits either one signal AT j 0=1. 2,...N) of N signals as a 
tran<>mission signal to a transmission line 3 after the signal is assigned 

to a frame composed of a certain time width, a receiver receives the . -.^ , , 

sum of the component ARj corresponding to the transmission signal '—^ — 7 ''^iJ^^CI~T'r" 

and the noise eN added in the transmission line 3 and a demodulation *• " • J,,^ 

deciding that the transmission signal is ATj from the received signal is 
performed, the receiver is provided with the rearrangement spread part ^. .:^;|jL^5:|£sig|_-,,^ 
corresponding to each ATj and N circuits 7 composed by an analysis 
decision part. 
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(54) {mm(D^m SBagi£iscjga«:&sc 



(57) [g*?!] 
Wtf -5. 

ATj (j =1, 2. ••• N) $:i&^B#rBl'tiA-'^;^-5 7l^-A 

ATj -n^^z-t ^W^-r -g. i; 5 ?5:SP^fT 3 jlfi::^a:ic 
*3V^T, S««Klc=S-ATj(r^;St-^WSB«i£t!tg|5<i:^J-W 
*iJ3tai5fc J; D bfcN<BO|5i8S**<ii-a-bJe)fc % ®T 



V 



( 2 ) 

1 

«#At, (j =1.2. ••• N) ^s>^nmm*^<^fi^yu 

At , T» S d <!: *f!l«-rs J: 5 ;&:«i?^£fT 5 fflft;^ 
i;0^^L'fcNjB©|5iSg&ft«1i:bi&, 10 

mzmmr^0S.^A,,. A,,*%>t»rLT^je>fp^b:fe 

mm^m^^i^T^m-r^^tiz^*). mmm^A^A,^ 20 

2 m(Dmm:^m<Dm<Dmm'^^m^mM-izjz 0 ^ 
[§«*^ 3 ] ^mm^Mi^^^A, , ©j^j^© jgi|g*< i 30 

(i=l. 2, • -M) Jfi^ffi SB©^^'^;PV, t 

^t* s, . ©te©ii*ffi©i^rae«}ci^-ri^M{aewBB« 

lcSBE®A^'->©S;5:;5k (k=l. 2. • • -N 

vij;5tc, Sn> s,k, • • • s,,*iHa-rs^:t»rj; 

§im-r^^t\ZJ:-:>X^my\y-l^&<DN, fg©S$© 40 

w*^ 1 x« 2 f2e©wiBgffimpam7^s. 

«©Sfffi^©MS*M*. flfi©1g**)t^-ril<i:lc=k 
D^g|?^^J©g*ffl^fPfiE-r'5jgStC*3UT, ^jS^f 
©3lffIESJg«^tr*fJS-r-5S«fl[|iEigi!J[«^©JS^2fi: 

^^iconmtt \zn!t--r^BmA}^e, (=27rft 

, ) ©M^^^Ma, =cose', i:e»ab5v'7>jin/t 
^ffl^l;^i6»', = 61, -0ab (= 2 tc f t , ' ) ©J^^^ffi 
b, =c o s 0\ t&fflViX, l^#7SWES^fe{tffi^l;S 50 



#M¥7-2 2 1 6 7.5 
2 

<DUd, =$1 +A0 = 27rf t, ,9', = 0, -0ab 
= 2 7Cft. ' lr>t^j6-r-5^ii^*ffl a. =cos£>. 
tb. =c o s e,'**Je>§M^^Jft©#S?&fflViT, 
-^iZ&Mmm (t,, t, ' ) ©jlS*M (a, , b, 

) ^iiM(Dnmmmm (t. . t, - ) ©^ms* 
« (a, ' b. ' ) iz^mhx. m.mM (t. . t 
, ' ) \zmm-r^:^m\z^r}. mmim^m^(DmM^ 
^it^nr^ztttK. myu-A(D^mm:^mmmtm 

fsi^^m^m'^^. ::©±5fiSViitS;»&-i)^^^^j*-> 

t-rsW^JR 3 «B«©IIE«te«J^M«*^, 

-r-Sfife^^-A,, ©;5^*^*^i:LTMjiib. ^©ffi©fiK5i-*^ 
^ JU^'^gi^:? ^ ;u^'^a©ai:^»c:*f USE 

ate^^&a^jg-r^ittct^T. iiiisc:7k-AiE?!i-r-s 

Z.t\z^KHA:kyU-A=^n^^^\zhrcZ.ii=S:<^mii 

■r^m^m i t2«©sgBgffi^j^fflm*ic. 
-A»f§-sn5-y-'r^7;nacx*«#isisc©«-8-jc. s^t^ 

l^-Art©— g|5©S*fli^M1ftbTfflV^S, 

©s*ffl*&j^-r^;iticj;o> SfgSfc©-y-'r^';u*-& 
tr± 5 iz k-A ^i^^bfeJiTtti 

iHSiB«ii£SI:aJlt A:^-i*- U tbfz z. ii 1 1* « 
1 T^lg 5 tH«©SBBgS£mjg®m>^^o 
im^m?] S9fS«iHaffi«^©ttl:^$:. itdM^A,, 
lC^JiS-r-5fiKiJ-©**«^tbT®jiib, ^©^t!l©fig^^* 

m^-r^y^)i^^mizmmv. ^(Drnti^mfummm 

mmmtmmfmm^h-D^2(DnmmikWLmz^m 

b, g[m2SESl£«tSI5©ai:^S:Wf27W';i'^'^Sa:l^ 

uf3:mm'&h-om2<Dy ^ }vi'^mzwm-r^z.tt:^ 
sc^tmvTmcm:fj^m^^mm^mzmm-r^j:'5 

ir bfc :i t t-rsi«*« 1 7bS 6 tg«©SiESfe 

[if*«8] m^^^^-^ts^myu-Am^ (a, 

+ e, ) ©S^*ffi^fe<hCSiBei£t!tbfcSSB®ttM 
>'^-A*^^-r«>MSt'*ViT. (A, +e, ) 
J&k (= 1, 2, • • • N, ) #g©affl->7 h • :7^- 

;i'5'»cjnx., A. te, iz^^mmmmt,tiit»iii^ 

A, izM-r^mmmmA^kizmmfiK-^mrc 

tU^^olZ. A, +e, ©M#{r«IEjlMrA. (= r 
c -T„) <&Jn^Tl«IEb7tai:^^*MI^?'Jd^5.?S:-5k 
#B©aM^)-fl![7^-A^«}^b, -|SCffi*faMAT 
k =r,.-r„*. k©ffi{r=tOS?i£-SMlrjMDJ. ^il 
m^WLitmy ^-A©*l^<H$:fflViTffi:^7 l^-A^r^ 
^b. feffi;*:7^-A©€£lc©B#FBme©S*ffi*KS 
««^©B#WJg^gS^#-r5*ff®T»t, Kffi;»c7^- 
A©ffi©^fflfi[e{CSSeB b © ^ftftB53-#r¥iJte?a5{C 

wija-r^^o\zvrz.:it'^<^mt-r^m7^JMin^7m 



( 3 ) 

3 

(i=i,2-) ic^)-sijbfcfe®^Mf2iis*{i<hL, mm 
jfibT, i (Dmt£^m<Dfm.s, ■ <Dm^m\z^^vwi^ 

*f^^-r -5 ^ t sr#«sit-«.it*« 1 fimconmsitm. 

m^^mio] mmw:±yu-A<Dm^mmm\zMv 
m«.»mi^mtzm^rDFT mmy-vx.$^m ^ lo 
wsjfiL, WiW.Ti¥T\i!i:h<D^^mmmm)^A,,\znm 

^\z-^m-r^mm.ik^^<D ^ -ssi^Mj^^^iS^ii^ i;^ 
m^^^t^m.Mift<D\t^hii\z^mmmfiA-:i-Ti 

m^m\znhxmvrc^. ^mmiummms^mn^ 
I, ^mmz^tc^mm^'yy v^^^-cmmm^ oesigs 

If $S®eji^ Bjtgicbfcj: t^^S^t-rsif 1 7bS 

1 1 iE«©wi2essmj^3i«*ic. 

i£S?^^*^i:T2»ffits;f ^T.'^i/ h;n£^ (ss) ii 

fp^^fr 5 J; 3 b C <h -Sit 1 Ti^ 

1 2 te«c73SgB§Kmj^®m:^^. 

imim 1 4 ] utmif ^ ^m^<D^m\z j: o gj^-r 

^J^L, -^-Wi^Sf, o!i^{§®M}S^*£^i-k f, (k 
= 1. 2 • • •) Sr^figb, ^©i±j:'3 4'®*l^fiK^J-^c: 
®#^j^MS»c:J;0 k f, itS-Scb^cv^j^JSISM^Jc 

m^mi5] mmm:kyi'-A^m^-r^}m\zi5 so 
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[0 0 0 1] 

ma®«&^fi£43'^&#S ^ t C J; 0 «^Sr^aj-r-&SiH 
[0 0 0 2] 

m^mnzm-r. i«jii«*a®^-7.A*>H^isi§, 2 

ST^viSHRSife, (s/N) . . (s/N) » «sm 
^pggi icisviTe, iz^iom^\mm^^m'^fT-oT 

^il^^Ze» iimia^riX. e,.' (=e.c + e, ) ii 

fi^. e^,\ms^mmm4\z^\,^x^mm<Dmmmt 
mf, ' (=f. ) iz^Kimm^tixn^s^-^ti. ^- 

7.A'>Km^e,* (=e, +e, ) hUr). e, 

«3imif«e, ice, *^Ja:bofcffl^Tig>S« ClcDe. 
© 4 ir *ViT b ^ Viffl e th t Itfi^ 
2ffl^Sitt*«*iJ^$n, ^®i^SA<e. <t 

OW^t^c^, sm.'iSic*5tt^SNit (s/ 

N) , «GjtKS^$ftW^:^7S:t'lcJ;t3^S^MTa& 
0, «ISai;^©*lJ^SNit (S/N) . 

^wr^mx. m&^mtiitie. <omr)mizm.t§imm-r 

^mstiz^^mmmmx^^, (*is«pg§2<!:^s« 
m^^4izit^mm&^^(Dmm • ^mmmh^^n^ 
^:<i:*)a&-5*^';i;iT«^©iftB^^#!8Sbfc. ) JiMi©'^ 
-xA*>Hgt;is:^ittbT«, a^ASK (Sin^ 
p) > FSK (mi&^^m) . psK (fitffi^fs) Ti^ffl 

V^en^. Sfc. QPSK (4'tS<2ffl^P) -^QAM 
Sl^-e^S. ASK©«^«, (S/N) , i: (S/ 



( 4 ) 

5 

N) , tt^bV^A^, FSK. PSK, QPSK, QAM 
BiJt< t^Z-tiZJitJ. (S/N) 0 * (S/N) , 

7?= fb /B 

omitF sK^m^tzm-^-c&^o f sK-rnt2mwsm 
m' 1" . ' 0" (D?^mi,z2m<Dm&scf> . f. 

[0 0 0 4] S3«7.-<i5' h;H£t![S«*fflV^fct¥*C5 

OgB^J-**5» 2:5, d^f.«i^$nTV»S. 1, fitttfc^ 

iraiel^. 1b «01O1 <»:[^i;^-7./S>K^i5i§, 5 20 
B ttSl ®5 i:l^i;'\-X/\'>h*«i3|5lg&, 5. 

ManiHiK, [M] . [M' ] itw:mn^-vm^\z^v 

IfettStm^-C*^. m2 (b) «0 3 ®S-g|5©lltF«1igiJg 

-t?*-5. 0 3«:&^«2ttif^e, [m] »c 

G r=101og,o N, 

[0 0 0 7] L.*^L;^t*«e>, e2IK^i^B«01 
[0 0 0 8] 

<h b^ca«^^^£ji#tf s c: t * B w trs. 

[0 0 0 9] 40 

^is^tNewm^offw^srnjs^HH^fi^AT, a =i. 

2. ••• N) *a^^BtrBli@A^?>;i^^7U-AtcfiJ0^T:t 

±-x^mmm^tvx&m.^\zmmv. ^mmitmmmm 
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[0 0 0 3] Vf)^hfS.^i<^. ^<DmK>^fk<D\i^±l,t^m. 

(1) 

^^^p—Atb, iyu-Aizim<Dt£:WLn^^m^o 
mi^mizit' 1" , " 0" \zMfBhx. mnwn [M] 

[0 0 0 5] 
[^1>1] 

[M] 

(fs.^. mm^^<mmm'^x\t::(D [m] 
^w^^&rf [M] ' t^s-r^. ) . ^itnt^mikm 

ayiru—hf,>it. fi,=N, fb ttn^, 
[0 0 0 6] Vftit^-DX, e,,{CM;^«FSKSJfibfc 

:L<D:^^xit. smfim#e.n-5«P«osNfct; (s/ 

N) 0 «aiCD (S/N) „ {C^bl^*^, 5» tZJu^m 

mm^(Dm. (s/n) (s/n) . j;0Tic©t3F^ 

(3) 

b, mmm^m<D^'(Dmmm^M!&^^K,<omrmm 

KMS2fcfii$ %i:\z bTWiBS5felitW<a«<l:«iS®g* 

-A©l^Wi|i*J2::^bfeS£;fc::7i^-A*j^^b, m^^i- 
mi^mz^\^^ximtii}:±yu-A'^. iaiftft^ttM 
«f ^^ii-A,, . A,, ^htiizhx^tt)i^s&vrcmm^ 

yt*!^® J: p tr bfc t *«rg*i:-rs 

nmmtAmmmm:^^\zm-r^. 

[0 0 10] 

[Hifi^ill £tT, *5!?g*SliS0«<!:bT3^-r0SJ'S^ 

1. F SK-DFT^i-tfr;&3S: 

1. 1 i&mmunmm:^^ 

1. 2. 3. 4. eiitmi tmcmmt:m-r^. litn 
iBSffimsasiHiiss mmmmmm^) x. mio^snt 

r^m^x$>^. 04 (b) \t7<Dmmm^mx^K>. 

[0 0 11] 0 5«04CDiii&i»is0T*s. v»*, m 
2JrjS-rJ:5fc2ffiW 1" , "0" *«JftlJ:f, 



( 5 ) 
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(i = l. 0) ©lE^iSJ^e, (f, ) > e, (f, ) 

itmmmj^-v. e, (f, ) (Dm^m-r. i 



( f , =4 f. , f ,= l/To ) Sr^-r. ^ICIT, 

urn mmum) ^^mmit^tf)m]vx\>^?»£^m^$> 

Ct =ei (fi ) =Asin27t 
e,»=ei (fi ) H-e, =e, 

e, =ei =e, ( f i ) 

^&#;le, =A s i n 2 7C f, t (0^t<T 
D ) t.rz, 0 5»C«f. =f. (Dm-^(DM^ 

f, >f, , f. 

t-r-s. iyu-i.»<Dm^me! (=e, (f, ) + 20 
e, ) d«7. icj@i?,n^. 7, ro^j®" 1" ^mm^ 

•fit3t>. e, (f, ) ©4e©-9-f ^;U^£«g«KABCD 
e, (f, ) «^^T?S>«>. ^<DyU—AiZ^ 
mSMI«ifeJ^**^fc«. E5«f, =f. Oi^^O 

miyu-A<Di^mmm : A. b. c, d ^e,. 

m2yU—/:^<OWmm!^:B. D. C, a —e,, 30 
||3 7^-A©«*S«li!= : B, A. A, C — e., 

m4yu-i.(D^mm!f : c . d. b. a — e,, 

fc. sllSir«^n{r3l«i|{[JKe, (f, ) <D4mm^ifi 
[0 0 14] ja;;>c7P-A©'f ©^1 :7^— ^® 

3 7k-A(0jeil!©4'C(S« A©M^*i2|El^nTV^ 40 

•5. ^-s^i^-As-^fiK-r-s^-a-tc. igfejgK)^^^* 

M«:-teC0~*gSclllfflViSCli:*iT?€r-5. ^ftm4y 
CO 0 1 5] 

N, =Ne N,.=N. f, /f, 
Af. =f. /Ne 

3!ft««;»3«l/N, {c^J-«t-r-5«TT?*-5. bd^L, ^ 

(S/N) . = (S/N) . + 



[0 0 12] ^COJiotJiF SKmrniZML. 7b «f. 

^{fjfijg-r, " 1" »'*rjsbT. 

f > t 0<t<T, (3) 
+ e, (4) 

T, —^mz'A^-^^io^n^, 

(5) 

[0 0 13] S4 (b) ©7» «giA*e,**17 

P~AtCi:t)^*{b-r-5. ^E-COS^ftl^-hfs (S7. 



(6) 



;Reb> B#raWJIM*>&3S5«bfcigf^*5^-r. ;icD^f^^ 
JSbTfe. e, (f, ) ©jfej^«^^tr{^:fcn^, OiS: 

sffiT^s. ) -rut)-^. ^LCDi!Q.ii«»sijbj;5 t-r^ 

[0 0 16] 0 6«^4 (b) CO 7, ©4'® "0" 

hMtiKWc-r^. miizf, =5.1 f. C0m^C0e^,<D 
fcl£StX^i7 h;|.S:^r. ia5©C!!|-r«, A*bfcl7 

u—i^^<Dmmn^htiz4m<Dyu—i.\z^:Khtt<D 

<Dffi:*:^fls 4 T„ {:M;^sbT. 04® 7c cddf 
T^)-iW©Hi:'j« (f. /'4) M^-V. m:kf> ^TX< 
^7 h;P*^*i£t!tf-5. bfc75^oT> 1:7 k-A®^*^* 
N,. = f. /f, ib, it:::*c7U'-Atjg7W'— A®lt 
^»CNe i-rntS, X-^^ h;VO^^.'S®^N, i 

(7) 
(8) 

[0 0 17] Z.nf}^ibm4<D7c (Dtatie, ©SNtbli 
(S/N) . (9) 



( 6 ) 
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(S/N) B =101og,. (aN, ) 
a =m/ (m+ a ) 
^ (10) <D (S/N) , *<*|«^©*^»rJ;SSN5fe 

^:;i-cmttN, {H©7.<^^ hjnc5)-tfcb 

m=P, /N, 
oT, a = OU^~m^^<Dt^iZ. m.-X<r> (S/N) 

[0 0 18] ts.^. Nb = 1 i:-rn«> 

»3, fca:;^N, S:;^#<bTt) (S/N) e = 0 d B i 
IS.^. 't1S.t>%Z.n\t. a=l/Nr {cffiSfS. i 

it, fs cD^^E^Mirfi-riNr «ti-r*^*a*^'M'>b, 

(S/N) H «it:;^b;SVi, ;i©SS*JWTtciaB^bi 

BP ODD F TCJ;-55J'*fW;'3m;'j©^7^;WbbfeiNrftT$) 
S. It^g" 1" lr*f^^-rs«^fig^)'f, RO^f, ' (= 

f, -f, ) (Di^t.ik-xyi'-i.mmz^mi.x. (f 

. /Ne ) n<DM.\Z7.^i'V)V^i^f\. i\ 

:*^*^<S^«-B-«, mm (a) ©J;e.fd;^®75:V^Se^> 

fr^^tl^S (b) > (c) OJ:5»C-r'<T®js£^J-{cm 

[0 0 19] mmt.m±.<n [F, ] [F. ] HiEv ftcD 

^JftlS:®«t»c%^-r-&fiKiJ-*« f , 05feflJ»r^^-rs. IE 

f max (r / r) + f i 
T=0. 5 ~1 

iifS.Ki. 05©«-g-tt, r=To /4i:t-n« (r f. 
+ f. ) T?#;16n, T=libT'bf... =5 f, t 

r=l/f. ©«^©|S:«i!>;a:<, 

S^t"08«:*St, f... =!fe2 0f. TftS. 

fmax i=? (r fs + f d ) 
iri^tO. r=0.5 .hbTfc, Wi:W' «S9 (b) 

-rj:5»c^Tfl:^®-r-5. sfe, T = ii:-rn«09 

(c) lc55-rJ:5Jrw«;^:^o~ f, (D^mzjKt^K). 

^;tt-rn«]S: OO) jc^fev^x, a— it;^t), n, \z 

Mm-r^^:hfs.m^iKmifim^^. ^^M:fj^ (Ne = 

1) -v^mm^^D FT^^ vtzt-rmt. m^o^tE 



(10) 



(11) 



(12) 

M.m&^mm(Dm:h:^<i7 h;u«svMc^bv^©T, f 
, tf: ' RZPfftW «f, /2©^JrMbTjimt 

^^itm-^O t^^XJ^\^\ —7^, WO±KSfmax ©fit 

10 it. m^M.^s.m<Du^}v$t^tiz^W'r^, -ruiot,. 

0 5 «C^-r Cb, OiSJ^tr^jS-rs. — fmax 

[E5] OiSMjS^fig^i-tS (f. ±fD ) \zmwi'S:m 

bfc*<oTv Ns =l©*i^«fmax « 

(f, + f . ) tfi^. V^S, 04 (b) ©7b -Cfro 

m^j^nMm\z^^M.mtmj^^<t(^&^b9mm^ % t 

bJ:5. ^5©M«, T=T„ /4i:7r=l/f. ©M 
#**S«EbTViS. «#«ffl«J©%^-Tr*'rS;'c€r7S:i§ 

^. ^:n»cfcfr<ii*&ajfei?!c«j^Fr 

tF, ^0.5 (13) 

IIBS±. :&ja«0.5 ~ 1 i<K^bTJ;V^, 

[0 0 2 0] ±M(Dmmzm^x. yv-h.mmT^ u 
\z%^-t^mmmmz^^'im^i\i i^m) ©s&^t* 

(14) 
(15) 

30 [0 0 2 1] b*^b, feb. r=f. ®*i-&©^^MS 

*iSije)Sctji*T?#n«, fmax *fi;*:T€riSts:*^{b 
«. 

(16) 

b5S^JS|g:«f. «©fSfl^M<!:JJtO, ^©Sm^^* 

(f, ±fo ) <DKm\zm'&T^iiiK-&tn\mma^% 

40 '^<D?t^^<Dmt^ (7) ©N, \ZU^, 

*© F s K:&iC:ictfc*!5bT*^ig©::&^© s n^mm 

[0 0 2 2] 

[Sci] 



A(S / N) = 10 log«o j^j = 1 0 Jogto |?^E^fsj 



(17) 



tfcC-So ±if:«S^^:^;PT*.5*i, H t f s ©Jt;*: [0 0 2 3] 1. 2 ^k'<;k'^(SEe::^iC 
ICJ;DKa07iK< (S/N) tfc©3feSr6]±<£:^:^T^^Sff jg«m ^©^^^MwSfe^ffl/^^^'SVMC^bV^^vt^.-ii^eSW 



( 7 ) 
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T. (a) «j^fiffl^e, (f, ) i:lli;Sff«^e, 
(f, =4f, ) , (b) ©e,,«e, (D if 
Sr^f. ai (i=l, 2, 3, 4) «e,,CD^^M« 

fiJofS, (c) Oe.,' 



•a,' ibXSBHg-r^ 



\ 












\ 


1 


2 


a 






<D 


I 


2 


3 


4 




(Z) 


2 


T 




3 




<3> 


3" 


I 


4 


Y 




(3> 


T 


3* 


2 


T 



12 



a.OffittSW^bfcJKSiSr^f^^tbT 
±tHJr^bfca,'«, IE56ir«, 
[0 0 2 4] 

10 [0 0 2 5] ^^l-C, 5>^A?5:EB^^^3?U© lt3 0 

^m^m 1 jr^-r. 

[0 0 2 6] 

[*1] 

(b) 



\ 




X 






j\ 


1 


2 


a j( 




(2) 


1 


2 


3 U 


y 


O 


2 


4 


6 






11 


15 


IT 



Ni- 4, N,,*> 5 



a^ibUr) (N ,=N„T -1) > N.„ iim^<Dt^ 

(a) «No„ = 5 ©:S-&$r5^-r. ^IWS^rffiV^ 
T, yj (a, -»x,,) , Vj ' (b, — x,j' ) 

[0 0 2 7] 

N i = 4N. 

N„T =4N. +1 

T€f.5, «l.(b) Nc = 4 lC^-rSBH?^JM«r* 

N, = fs / (4 f , ) 

[0 0 2 8] 'AiZ, miO (a) ©lE^&m^e, ©^ 
«||HI8S*«1 (b) ©SiB«^^fe*fflViTfP?), e. »C 

(a) f, =4 f, . f, =112 f, , Ne =4, 



[^1-4] 

(JUT. S®*^<l9fflS4'-C«, X.,' h^M-t^) 
010 (c) ©a, , b, «*llC:felt-5 

j =©. <3)©fT&^n^nfflViT^sib:fe«sis:^-r. 

e. tC^tt^#«fe^tfii^^;U;S©^N L i:DFT©-y-'r 
XN.,T tt, T.rt©«^©iJ-'r^;H8:N. trMlSb 

(18) 
(19) 

(20) 

}^mfk 112=448 ;in*ve., j*:©/-^9^-^'*««35m 
^. 

(b) Nc =4. N L=16. N. =8 
il©^-&iC^t-r-5 4{H©Si3B7lx-AFk (k=l. 
2, 3> 4) ©^*ft«f!l*^2»Cjj^-r, 

[0 0 2 9] 

l«2] 



( 8 ) 
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14 





G 






1 


2 


3 4 


5 


6 


7 


8 




1 


o 


(§) 


® ® 




© 


® 




F 


2 


® 


© 




® 










3 


® 




<Q) (& 


(3) 


C2> 








4 


® 




((^ <B) 






® 


® 



««1 (b) ©fltSMViS. f, =4f 

„ TSgBgT;VrrUXA*fP-pT, A:'JibT. e, 
(f, =4 fo ) , e, (f, =3.5 f„ . 3.75f, ) 

1 7!;15 i 3 ics^f . c:o«-a-«. Sffietri-SjSJg^eft; 
®»/jNW[g{ST=Ts =l/f, T?a&D. ^©«m%.il5 
ViCDTe, OS:^3« (f„ /4) m^\Z. 0~fs JCH 
O0CDJ;^trJ£«i-r-5. mi 3<DSNtt<Dm^\t^ (1 
0) JC^^l^T (S/N) t >1 3 dBt3&:t), S 

CO 0 3 0] 1. 3 m^^m-:^^ 

A e = A e ■'<fl'+-*e> 

Ae-"*' =A (cos 01 + j sin 

A e •»•* s= A (cos 0 2 + j sin 

A e J-*® = A (cos A e + j sin 

c:nf.©P«^d^e>, ^ (23) o«Jc*rj^:-r^^^ffl(c 

3.1 '=ai c— bi d 
bi ' = ai d + bi c 

bi =Asin 6, =Acos 

(a, , b. ) 'K4§Mtt*fJ«;-r^*g^|gc 
(c, d) *fflViTSBBg5fe©|g«|:S*ffl (a, ' , b, 
' ) *^#en-5, b. it (.6, +7r/2) ©fiS©^ 
*Mt75:^o ffi¥©fc«6lr, (a, . b, ) i (c, 
d) *^Sa, ' co^'S:-^^. (b, ' €r ^: < Jt^ijffi-Q- 
-f) , ^:n&^«i (a. -a. ' ) t^^X^Bi\^. z. 
<o:^mizj:r), t, tt:feJt'5S*fli*ffi«®B#?DJ t, ® 

N 1= f, f » 

(N t+1) i/mfko^m-^. N 



Ni=16^ No- 8 

1. 2«(D;^^-t!'«ieg^M<DT#-5ai*J^<C«^«fe*f 

*nriit-r-5;&itJcov^TtttB^-r^. mi 4it^mm^ 
(t) sr^r. ^^jt, , t, s^ssr 
'^irfi^oteiiA 0, =27tft, , fl, =27rft, 

20 -C^^ib, ;ine.®,il»c43lt-g.S*M*a, =Acos 0 
, . a, =Acos 0, . Oi =e, +A0i-r^. b*^ 

[|&2] 

( e -'S' - e 

[0 0 3 1] 
[|!C3] 

0 I ) = a I + J b , 
e . ) = a a + j b I 

A e ) = c + J d 



10 1 



) 



(21) 
( 22) 
( 23) 
( 24) 



(25) 
(26) 

(9, -Tt/2) (27) 
-5. 

[0 0 3 2] ±Mr}5m^m\^^t.. m,^\z.ms.^miM. 

(b) Jj®:^iE:(c*v^TNc =lW«^JC*B^b, gfi 
tcfS^b5S:^*^coj!SN L«:^^-r#;^e.ns. 

(28) 

50 O) l£:*cT?€rS7l^-A»:?&NE*tbT^||-r«i:, 



( 9 ) !^M¥7-2 2 1 6 7 5 

IS 16 

Ne^^tN , (29) 

N,* = NB*f, /f .= (f, /f ») ' (30) 

o:fci^©i|g^*;S^Ta&i3. ;int^ (lO) [0 0 3 3} 

(S/N) *B=101og,o (aN,*) =101og,. [a (fs /f ») ' ] (31) 



(29) . (30) ©^^STa€:ie<«Jf b5-g>. 
^ (31) se.CSNO|ni±*tjJJS;^e«, f, * 

0ab=7c/2 ±N7C 

a, =Acos di 

b, =Acos (0, -0ab) 



J::J;t)»lRBfr (s/N) tt;*ti;^U5-5c:i:t';^tS. 
[0 0 3 4] ±aiOlttBJ-??«^t^IESj^^£fflV^fcdi, a 
10 , ' fcfeJC, ll>'k-ACD2f@<DS*« (a 

, , b, ) ^mmV. a, ib, ©^KffiHeabS— iteJC 

rk^-^^-rmzm/v-!^ % i; j; 5 

(32) 

(33) 
(34) 



d^e., a. ' ^^fe-Si:, 



a, 
b, 

;?i^#?.n^, bfe*^oT, 0ab, AO ^^■7L^Z.}i\Z^ 
K)WM:^m. (a, , b,) d^S, (a. ' . b, ' ) S:^ 

€r6iab©fit«:^<t;3ii--g>;ii:*>'t?€r-S. ■r;^j:*3-fe. 
a^ab^^^l ai5:lCJ;O^J6n«, a, 

a, =Acos 0, 

a, =Acos (0, +A0) 

[0 0 3 6] 



= aiCosA0— [bi — aiCos6ab] sin A0/sin 0ab (35) 
= [b, -aicos0ab] cos A 5 /sin 9ab+a,sinA0 (36) 

m-^ax ' (Sfc«a. ' a:b. ' ) Sr**TfT<^:i: 

[0 0 3 5] ±iE®IKW-r«^n'b2<S©Mei*« (a 



■ , b, ) ipibnwm.%w^m. (a. 



, b, ' ) 



(37) 
(38) 



30 [|^4] 



a2' = aifcosA9.( V (cos 6 i)' 

a, »C«SSif'b^SnS2:i:*#;l-5<>:, a, ^OiJ&: 

I cos 0, I <0 £ 

[0 0 3 7] -f-WteO^^fetbTi^^WM^^-A©® 
*M©2^¥i%M 
[0 0 3 8] 40 
[il-5] 

A 

(«T. 0®$i^<Bjai»4'T«A' .tsi^-r-s) 

[0 0 3 9] 
[^6] 

(£^T> 0®*l^<BjaB»f-C«Ai?^ (2) A' <h« 

3gT^) i:*5lt?>©-C, A' *i#e.n-5. vi©*i-a-«a 



1 )sinAe] (39) 
t)pS©-C. ^©ti^«a, ' -*cottS.^, — |K»Ce< 
1 tbT, 

(40) 

©J;5JCbT. a, -a, ' ©^Si»rJ;O^BS®i£M«: 

[0 0 4 0] El 5lC*5^iClrJ;«)n>ei-^'>3.5 
k-->3 >©i^m© 1 -O^^-t. 

1. 4 ^m&m:^^ 

±iB©l»?S«, •fsrnfeSl«fi(l©2<ititffi*S;4s^jgfS: 

BFSK (Binary Frequency Shift Keying) iPfl^tl 

^. *f^?^©jis*ffli.^-5i:, 0^mmm^mu^mi&^ 
fi (i=o, 1. 2--- N-1) »c*fj&$-a-TeM-r 

s^itTS^T^-s. cinir^f^txbT, Nfi©jife^^aiiHi 



( 10 ) 

17 

I =log,N (bit ) 

\zm:k-r^. Ncofit©K#«, ^ (8) (DDFT»mm 

f , =!fck f „ 

^mmmt&mzm/vfd.m^'Si^^^o. z.<D^^<Dyv lo 

[0 0 4 2] 0i6Jr«, " 1' »c*tJS-r«>«5S|gc* f 
0 o3.75f&©^itcs^fc•«^osm^SJ]^e, (f, ) 20 

i:, e, (f, ) <&fc<?:lCf^figLfc#§S7l/-Ae 
,E (f. ) *^-r. e„ (f. ) ®^S8(ST .*^e,T„ 

e.E (f, ) <Dm.^mo>m^m.Sx d«e, (f, ) 

fC«i¥«EbTVi)feViAt. e. (f, ) 0^tfl(Dlli;iEK& 

ibTfe;SVi§, -TTStt)-^, s, «2(pi^v^e.n^, 30 

[0 0 4 3] S»C:feV»T, e. (f, ) CD-^S, 

(t«e*FSK) B, = (/z- 1) f, + 
(*»§^©FSK) B, = (M-l) 

€e*coFSK©^S[Sc^**»*(Bi:-rn«, *»^©* 

7), =1.0 fD /A f . =1. 

[0 0 4 5] 2 psk-dft:*^^ 

^^mm-^m-mt^ p s K^^sict i m-^u^zm^tz.^ 

e, ( t ) =Acos 2 7C f , 
( t ) =Acos (2 7C f , 
018«e. (t) CD^^miaKICe, ( t ) &inx.fcJ» 

(t) ©4ecDB#^Jt, ( i =1.2,3.4 ) ©:^*^{tK 
b?liBe*fT-DfctLJ:5. a, $:t, ~t4 ©{smc 
igf»)UTt>ffi14^ii©^»-fT^«e. (t) «^{bbSt 

Ab = b, ' -b, =A {cos (2 
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(42) 



■6. 



(43) 



[0 0 4 1] (30) <Dmm<Oht\Z^/v1it\^X%. 
(44) 

T^iJirTS^. 3:©J:575:5!tS«M7U'-A©^*MS:— 

m#*MV^T. !lS|S^©«*e.B (f. ) *«*»r*J6 

;i©eR8 (f, ) tC>ttU4. 1 (a) 

~ (c) o:>^:Jj^iz%ii'r<nmmitmmm^rTz.f,t, 
mmusNit<D^mi!)m>bti^. ^(D^m(Dmmiz^t) 
mmmxmmx^ ^mm^mm^^ (s) ©Af. 

JR<T€r^<, ■rT(C|»igbfc02{i2'(11f$g=£:t> • :t 

■&©B#FfljgJg-rab^, 



[0 0 4 4] 01 7«S2©^i!*ffofc«-&©#FS 

K;^S©7.^^7 h;i/$:^-r. (a) (Jt»e*©BFSK:* 

ICM#©^1I^Srf,P^:-rs<h#f,,= f. <tj£<3loT 

:kiz (b) «*%?l*®fflbfc«^©X'^i!7 h;p 

-Cfsptt^ (8) ©Af. JC^^T^-S, (c) «8ffi 
F SK©«-g-©7,'<c^ h;PT$>§„ ^Itlfi^^U^COFS 

2 f , (46) 
Af. +2 f, (47) 

iC©fflM^a*r?, jti©±#Vi«-g-J;^*bT, 
0 N, (ii>2) (48) 

J£^*Stg*W-rf>©T. A*«^©M«^fc«[^i;Tfeffl 

©s?i^«^3iim©jSE}^t4ma>©ig;&ic©5 
mz2m^m^m<D3:f.fi^T. ^m^mzhmmx^ 

^, ^m^m^l. 2 3R©;^if:iCJ;i9fT5»^*#x.<t 
5. V^S, SVitcta4aa<f)$:t)0 2<S©m-^e. > 

(49) 

-*) (50) 
V^. ^LCD^m^e^ (t) tC^fbS^L. b, *t, ~ 

t, »ciB®-rn«, ^tie.©^*fiib, ' ~b4 ' <Dm 

*fM«b, IC^LU, ||^©Mb, tb, ' 
*^-€-©te©.^T«— Stb;^cVi. Cl©<fi<&Abi:bJ:-5. 

Ttftl— <()) —COS (27Cft|— <j>) ) 



( 11 

19 

= 2Asin 27rftisin (Asin 
e, (t) (D^XtlhTzm-^. DFTtiitHt. m'l^^i 

\zm-r^ummi)^e, (t) <Dmtjizitv, <t>fzim^ 

■^<mmvxh. &.mmiD^iii^^o}mizu^<D-v. qp 
sK^-^ii\zm§k(D^\'^^m&m.M^^MVv^m}^ lo 

[0 0 4 6] :$^mm\i. ±m(Dmmizj:r). m.mm<D^ 

mm<DnmzMhxhmm-c^^, qam®«^ 

t>%. l3¥T^f]^mmV^)V&%t\Z^<DWm<Di^fh 

\tmm<Dj:v\z&mm^yh-^ < uT^fitscsiijois^-a-s 
:Lt'hx^^f)m^^^-^m\s.^w^(D^'^rm^mco 20 
^lSc^B&#«^cMJ^;^-a■^9^^®' 0- , " 1" , " 2' 

•5, 

[0 0 4 7] 019 (a) «4JkTyv-;PfT?>J<£4ffi 

e. «jsesn, s-5"«yy«i-9-<i';p*^€.ja:o, Tyv- 

)Vfxm(o' 1" , " 0" ;£fiiffio, 7c»t*fJS;$-ti-;tesir 

C:©4«CDffH, i =0, 1,2,3 ) tisi^rifi3Sb 

s. ) »c^js-r«a«®<affi«sssg*4«ip{i-rn«si 30 

feei. i:l^i;jSJgtc;^£-5, b*^-5«, 04® 7, {ZJiV 
I =log, (2 qN, ) (bit ) 

[0 0 5 0] :i(Dj^oiz. mmmm^m^<^^miz^r) 
&m.-r^mm:^^<DSimmmmmzm^T. mK)Mv^ 40 
aB*«T, =i/f, (DS6^mm^^ts^mimxr)^j^ 

mmm±<D$^i^mmm^m-r^nz^r}. mmt:<^&i 

f, (k=l. 2 • • •) ^r^figb. ^om;fj'f©$t^ 

^^^z.(D^um!i!^m\zj:.r)k f, t\t-mvm^mm 



) «fM¥7-2 2 1 6 7 5 

20 

2 Tt f t.) X2<l> (51) 

i^TMi'^fcSiBa&sst^fT^. :z(Dmmizj^r)mm^ 

n, 04© 7c «i«ViSNtfcTeT.©^S[»itefflj«^J- 

*aj:'3-r^. zzx, H, ©^gF^4se$i^•fcal:^^)^lJ 

A©gjii7&^*iiST#^, 019 (b) iityy-^-junm 
© 

[0 0 4 8] 
[^7] 

0 

[0 0 4 9] 
[^1-8] 

(JUT, 0is^£i^< (+) • t^m-t 

S) iCMb, (-7C/2) t (7C/2) Sr*f;iS$-a- 
;t«^©4l@©MmiS}^Sr^-r. (a) t (b) ©M# 

Ste^^■%©»-&Sr-^^6€)i:16fiteJili:i^cS. 
©«-8-®^©e««iSSff5t, 0 (a) <D^<0^^iZ 

(S/N) „«<gTf^. L*''L> *Mq^©:;^)ST«. 
*-r0 (b) © (-) ' ^•vy©feJ^©l^^*fit©ffi14 

^fese-rseitJCcfco, (+) • (£AT, 0®*i^<Ba 

(+) ' t^ST^) 9^yy©jgJ^^?fr^ 

ab, strai©SEeffiM^fejc±oii5ViSNit*»^^: 

tdtTfrs, (-) ' , (+) ' iZMT^Um^ 

-0, , (-0, +7t) {r>tjj^;$-a-^. ^iciTe>, icji* 

bS7i^M6>j" $:#x.'^©MAei, =e>, - 61) ' * 

< M« LT'h:$imm<Dmm^m v^s i:saa!©6[fflm 

A0i =7r/g{CjS^L, Tyv-;Pff^J©:^^SrN, 
(52) tts:^, 

[0 0 5 1] 3 ^^-:/^SH (CM) -dft:;^^; 

mmm(D^m:^^iihx9-\"--:/$tm (cm) ^^v^s 
«^icMbTt>, *fe?g«w^;ss«*^*ffi#t-r-5. 

02 o«CM-DFT;5ri5:©MSl5SBJ0i?*«., 0©c 
, /c. «" 1" , " 0" \zMj^r^^-^-zr^m^^ 

^^■r. e,, (t) , ct. (t) \tmmf'\'--:f&m. 

[0 0 5 2] 
[^9] 



( 12 ) 
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«JE#^®*firNfW, t, , to «C,'. C.'*U = 1 

\zt£^j^x'$>^, e,, (t) , (t) imrm^m 

•So o 

[0 0 5 3] CM-DFT5^3S:CD«-&. 04©7»aA 

*{fc*fT^^tg*wr^. 014CDC, , Co ir^T^^A- 

p, (t) . epo (t) ^n^nc,', Co'T&i^n-? 
niti&«.B#^jt, . to <D^^-zfm^mm§si.ii , 

[0 0 5 41 
li^l 0] 

jg^(;ia'<«. e,, (t) ^m<Dm&m.. M7t«f. i 

■rSJ:<i:fcT€r^. ) Cl©e,, (t) , ep. (t) iZM 20 

[0 0 5 5] 1 a^'^fc^i^-iCT^. mmm^ 
i^bvi^fe^0!lx.«f, = f. -eCiffioDiSbv^iJI*^ 

e,i, (t) =At/t, 
ep I =Asin 2 tc f , t 

i ( t ) = t , sin2 TT f , t / 

e, ( t ) =A,sin (2 tc f , 

[0 0 5 8] 

eN(t) = ANsin(2n fNt + 4iN)tisin 

^1•©fit^r^^tst■r^. 40 

[0 0 5 9] Lfe*«oT. ^ (5) fC^-re,**iA3feL 
tct^. e, (f, ) ICffl^T«.eT> (t) <Dm^m\t 

^ (54) ©IE^5S^©^*ffilC^^$n, e, tJ^tUT 

[0 0 6 0] 
[^1-1 1] 

Br* 

(&.r. mm^m<mmm'p-cit. e." tigs-r^) 
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T«f, *iis^t$n;tfe©i:Kws•r•g>. cm-dft 

(D^m^^\Z\t±mcDC, , Co <i:tt^;^j:-g.M^$rMVi 

^^.icg^^-y^ftibT, 2J^:iE:;i^fii5;^«c#ttS:ffi^ 

[0 0 5 6] 4 #iE^&J^^^p- D F T:^^ 
[a] jgfiiU^^;^^ 

m.-r^m-^izh. *^Bj^^^b5-5, ®«->7>7^aj!u 
^©. m^\t;<=EV(Dmmmij^. mmmmz^:s>f^m 
iiiiit.iii> 7L?i^iE^mx'i>f/s.i^yf)^. ^(Dmm<Dmm\zM 
m^&r). ^mmx^(Dumti$.m^'^mx^^m-^\z 
^%BM^tmm£^m^tii^^^mm•r^. 02 1 

gJJBJig-tf^S. e,,, e,.(i" 1", " 0" tcMJiS-rs 
ep,, e,o«aifiitt^«im:^JgJ^-e. JEW 

[0 0 5 7] e,, <&^W-r-5fc«>©04©|lIgS;giJ«»r:fe 
t^T, 7 .«A*b7teT, O^^^M^rSmL-, ;i©i^* 
fii»CTte©lgi|i«l^^MI&€ (t) &fflViT^^8l*« 
€ (t) S^feSfefetC, e,, ©^^^©(fBt^J 

ep, *]Sigg||S:t?^S-m«, 
(0. t<t, ) (53) 
(54) 



t 

t+<<>, ) 

m7] 



(55) 

icSfiibTsewigjg 

(56) 



2rtf|t/t (37) 

[0 0 6 1] ^2 1 ©e,, ^r^m-r-SifcfeWlEl^tr^fb 
T«e,,&0^©m;'3e,o (t) =Asin 2 tc f , t 

+ssffiKfit©/J^^^i^^^Jg©4'*•'?>^IS:©&JgSJl^ 

T?fflVi^^i:»r-rnti&Jg©S5gNin JcMl&bT^ (3 

7) iz^-rmm&^yi — j^m\z^m.-r^^mwM:^^ 
**Sb3^, 

[0 0 6 2] [b] m&m^w-mm^ifi:^^ 
0 2 KD^m&men *s«bfc«-e-, c:n*js«}^i 

b, M}Sf^&«#bo^-5-®|^S*ffl*SiBe-r-5;:<i: 



/ 



( 13 ) 



23 

;^^*T^^o TUt)^. 1. 1. 3m(Dmm^^(D 

eT,*^*-^ffi'f@V. ^t^mnt, (i=l>2. ■••8) \Z 

mmm^ffvo m2 2 (b) ^tmsc^m:»^^zj:^m 
mm^v. a, . 

ai = Qfi A [r i + i3} 
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[0 0 6 3] 
[m 2] 



1 



a 



[0 0 6 5] 
[^1-1 3] 



[0 0 6 6] 
liM 4] 

a; 



T, wi6jgT^s-5S; (58) tmmfs.m^-v^^, vrcti^ 
[0 0 6 7] m2 2(D^myj^-c^ii>rc^m^:^m\zi: 

A«EI4©7, $:igT7c ir^JOSn^S. 7c (r*5 

ffli[j^«r*ij^T^-&, -m.\z^mm.mt\yXS'».<Dmm<r> 

SEJ^Ct. (i=0. 1. 2. ••• N-1) DF 
Ti^iSr<Di^K)\Z. et,A^e.3l*^nSiJ-*rSEJge»,*04 
«7c tmffib, 02 3 (a) e,, 

F , ( t ) = (sin 7t f 0 



(t, / to - i + 1)] (58) 
10 [0 0 6 4] 
[|»:8] 

+ a, (59) 



20 



30 



40 



t) 



50 



jt:feviT, }mucom.f&ii<Dimmm^^\^m-^\z\,t. m 
i:-rn«. m.mnm [s] «02 3 (b) <d 

^iJtt [S] ©*l^^^«Ei|£BfT3?!l 
[0 0 6 8] 
[^1-1 5] 

[ts] 

S) T^^e.ti-&. wai©DFT4)-*f«c:®J;5;iai^fH 

mmizMm-r^mmizm^i-i^mn^ii^'^miztii^, 3 

[0 0 6 9] E2 4tt. P SK®— aT?*S5r:vA • 

->7h-+-'f>i^ (MSK) icj;§jims[jf *^-r. 
1" , " 0" \zia.mo, K^Mit--$itx\^^ 

f^-^^$>^c :i<DJ:z>t£^m:fj^izMVxh±m<D2m<D 
:^^immx^^. ^2 4©F . 

(61) 



( 14 ) 
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®e „ (t) xtii!}mn^6^<D?f-tDm-^<Dmtimm 

[0 0 7 0] 5 n^fkm^m^WiM 

mz-^wm\^fz7.^i^V)vmWi (ss) eis 

0#iiTa&S^ (3) ©?^^J£«t«!LafiJ#G„ t^tC, 
^ (10) OSN55:«« (S/N) E (CJ;-5SNH:8^S5a 

T*^. (a) ttitrnw^^asT. 1 »««$ge, 

I^^J*^p-rs&«t^iig§, 2«1. OtB;'3ei \Z^ 

(b) «s^m!i«pgi5T, 4«ia2ijsfc ' \z^r)mm 

«7. CDj£ffirai:^jes* m^^^ti) 20 
U-A0S*ffi;^^JS:#-5IslK. 7, , 7c «04i:l^ 
Cttlil&'bCJiHig&TSS, 02 6«02 5<iDeT 
ifej^e, (t) ®-M-tf, e, (e,*d^?.3tW*K?Vifc 

jE^&© 1 ■y--f ^JPti 7 ycDMm?lJ*^Vifc«^« 

I^VifcJg[f^e, (t) iCffi^f^. 
[0 0 7 1] j:o*^©t!jf^tr'OViT«. 03®SS;^ 

T?> Pbvigttggsr#is-r5. esiBSTtt, -aso^i^jc so 

bTfflVifc«»lftj£4)- f , ( i =0. 1. ■ ■ • ) jc-e- 
rzf)^-DX. 02 5CO7, *^fT5?IBH®ffi«!!lCJ:-£.. 

«lft«i:«fil*feo, ciiiT, 02 7trn>tfi-j5^~>i 
5 ->3 >o*g^$^T. cintsa 1 2 (rr^Lfc:^ 40 

^cM^a^j* [M] =7 Lvxm2 5(D'^m^^^m\y 

fe%)©-e, 01 2tCtfcL/T;»c^:fe5S:#d«»&ns, 
[0 0 7 2] 6 ^mWmWLK^M 

f I = ( f I ) max 

f».=2 f. 

te^. 02 9 ©G, T55-rji»r^J^^it#tt [G (j 

CO) /T] srffli^nt^, j:n«§is«fe#tt®«-a-fc^ 
•5. ^:©tl-§^®-i'>/i;wxjS#«, G (jw) u 

g, (t) = (sin n t/T) 
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ia2 8«04 (b) (D^m^^^'&mi.fzm^mxh 

raUTS^.. SlE«SStS[S«:i^S«, 7,,TfT5WBBe 
— [iC (5) ©e.tocfwe, ^S^J-] 

«>, 8, ©m:^eF,CD4>»C«ffi;^7k— A©S$*^oo-c 
JfeVifSOe, ^i^<D^1S.ib'rW^en h~mz\t-^^iX 

bfTP. 0tt> 3 tHi©f?iBgt£«!tM3ia> 7B,©a;'3e 

^^ij-e, iJA^i-«jiS3gbS£sst$n-5©T, -lE-n^n (s 

/N) B,, (S/N) 6. (S/N) B3fc*ttSNtt;*«[fiI± 

©^^^^^£^)'^cg^^)TJavi^^^■©^^$r■§•^^©T. c:ne. 
* $ e. JrHisatcJ; t) ifcMf-s 7b , , 7 , , fr43ViT«. 
A*S*fittWEB5fe©I^FBllg*?a:S'^<S< t§J;5 

So n©*^, sua© 7, ©m:/3«, «{S^m^*«Ja 

Jg^fig:iJ-©*-Sr^tr©T, DFT^m^ni^-r. 
;0©;*:^S*^W-rsc:a:»rJ;t)> *!l^-r«.e:<i:fcT# 
S. -TT^cfc-^, 7c ©-f^DJc. ^^Jl-^S, t«:^iS{giJ 
iHl^Tf^ffl r S C 1 1) T ^ -5 , 

[0 0 7 3] 7 
^ (30) , (31) -^mmvit^r)\z. «*fb«SEl8:fs 

<Dm±ti^s^\t^mm<Dm:k\zm.^^m-r^, b*^b, 

ll^©^*^t;iuK-m:gT €r -5 ^*fb;M jgHcir «^©S 
tl*fb^SJ:OIEfl|{cft«T?^§. V^i, Ef4©7. © 

xtsm^e^*(D■mwL^m^e, (t) ©^js^sg^i-f, 

(^l^ir««ai-rsJ:3tr f, +kf„ ^je^SfTS) 
£ATtc$!lRgT#S, 02 9tt, ^:©j;5;icf, 

f, e^T©^^)-*»#bo^S*YbT«.i:^©> 
A:tJ«^©««l6fM#ftG ( j o)) (a) = 2 7t f t-r 
S) i::^*{t;^jS^©M^&IJSH^-r-50TS5. V^Siig 
m(i^jSJ^©*tS!cll©^iS^^i>f, IcMb, f. *T 

^©M^ta^«^:bj;5. 

(62) 
(63) 

[0 0 7 4] 



/ (n: t/T) 



(64) 



( 15 ) 
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T= 1/ fs, 

tTtntm^^m<Dm^mm^mmita> tg, (t) 

[0 0 7 5] 
[^10] 
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(65) 



CR*(t)= X aifj(iT) 



(66) 



q=Af, / (f, -Af, ) 
T=l/2 (f„ -AfH ) 
ifcC-S, G„ «*^TP?it#tt-C, G, (jo)) /T=l 
/2i:;Jc:5^j6iC (f,-Af„ ) ^fp-bizLXtc^M 
iftJti^oTViS. ilCD«-S-> g, (t) «l/t' T« 
^f-r-SCDTf, cin*^?), ^ (66) SrfflV^Te,* (t) * 

f,H>2 f, (=6 f. ) 

e, ttIE^fe*7W-A«WT. OKratlSSb;'S:JlfcJ^ 

Tf, , f. +kf, (fcfc*bk>2) iJ^S. 
iE5i»ceSlf SfcfeJr f , ®f^t)Q»r«!!lx.«f,' = f, 

+ 1 0 f . \zm-<\i. +»iEm^m.7cmmi!)m^n^. 

Z.(D^O\ZhX. m:^ma> iig, (t) ^ffiV^T, il 
<b'5-5. b&A*oT, SNH:3Sc#g*tlKtrii5fe-5r 30 

[0 0 7 7] 8 mmyj^ 

^fe. *i«*^trsmm^e.* (t) <Di£mt£yu-i^ 

rztt>^zh:^^m'tmmvo^, mso (a) 
w\m-^^izmm vrcm'^(Dmmmx$>^. f , . 
mmm^. 9«i)-^ig, io«04(DjiifiiHiK (is.rj^ 40 
2) , ii«in^[B]^, 3«ejiii^, 12, \my^)v^. 

e,*=e, +e,, 
3 0 (b) <Dm^7, ~7c 4. im(D^miz 

fkf, (Dmt)i>m<omM(DmtnzttL.mtbx±^um 

f R 0 ^ f 7 0 

miiitmmm<Dyu--Am9Rt^mm<D^n 



cox. 132 9©G, ®jg»f#'l4«;^V^-g>t, -eco-f >/1 
[0 0 7 6] 

mil] 

(67) 



8"*'' wt/T i.(2qi/T)^ 



■(2qt/T) 

(68) 

(69) 

jDff-T'^^ i (Dm.m\tmmz>i!>mAmm.\z 

h^^t^A^. Si (t) *fflViS«^j;t)«b</h$ 

<;^s, G, (jw) ©^StisieHtt fs Tffesd^e., 

(70) 

m^si^MF sK^mmm%<iT^^mm^x$>^. (b) 

« (a) <D14©9¥iffl0-C, 7» ~7c , 6«04t|^b 

[0 0 7 8] (a) iz-oi^xmrn-r^. sitf^.^^m 
■r^^tiz^iom^e, ©esiic/^j5;^^g£gcf i (i 
=0. 1. ••• N-i) , mvtm<^mm^fc jsci^mmmm 
mmmfkf, sf^s. m^skf, ©«^e, (f, ) 
mm&mmm^ejcitn\z^\,^xuaw-^ni)^-omm. 

[0 0 7 9] 
[^1-1 6] 

CTC 

(KIT. mm>^m<mmm'pxit. e^c' tmm-r^) 

tttO. 3\zmm-^n^. Z-Z-Xe^cte, COMjSIS^ 
««SVMC«*gb;5:Vife®i:bJ:'5. 

[0 0 8 0] 

[^1 7] 

CRC 

«eTc' (cH^e, *^Jn*:>ofc%)CD-e$.S. e,c' ity 

^}v^'n. n\z^r)^^^ri. )^is.<D2^^\zfi.^, 

(71) 

(72) 

iit£.-oxMn^\t.irx&^. bd^b. 7» xwMt^^ 

(73) 

»t:^^-r^::t\ZJ;:0 f,.< f x.d^ f f ,o*^*SIS 



( 16 ) 



7-221675 



29 



30 



f.o^fi.tTit), ^tbf, = f, \zm^it. 

^(Dm-^. 7b ©ffEgSfcm©«Stglc=tD. iiSViSNti: 
©TT. IEffll;^i:ft!liSfeIW$:lia-r'§.ili:(rJ;D> 

b*^b, 2ISfi(t^eTci:e,c®ratc%>|^#;a:H:/7- 

[0 0 8 2] ±a!®taHJ|cJ;D3llSfi®7k-Araffl 

f, >f» yu-A<Dm^ mmu 

m^m^<D^izmmmizmmyu-j^'^wxv. ^mm 20 

I. =lo& G C, ) (bit ) 

lb =hlogtN 
h = T, /AT 
T?#^^n-5. HHW^l^— A*SIS5^^JCtkL, 30 

[0 0 8 5] ;^43. m-^<ofRSt:^^\z^\'^x. coJio 

tiMi^^frvt. mnz^'r^mm<D (s/n). \tm 

A f =f, -f, 

Wsmm" 1" fo *f, fci* 

X^Mh. ^ (7 8) CD A f ^0©«-g-^#^^, A f 

^0 t-r^z.tizj:D, m^&mmmm^tm^^i)^. f 

tfi^. 1, 2«O^U'^;|/;^C«iBfi*i:«, 3S««# 



(ommfkf, . f. , • • • f,-. , f. \z-^mr^. 

Zin^WJlj&^^fflViTl 6«A*«-^e.c* ©«WBl 

[0 0 8 1] feU, 2ISfifil*iifSM6<]lCi^«ibTVi^<i: 
e,c' «h'y7-->7 h©j^S&§lt-50-C, JE- 

(74) 

[0 0 8 3] 9 m^mm:^^ 

2JM*3ii;C3]g(c:j3ViT^ffiejS(C-r3ViTia?gLfc. f 
?^C^5-^, iim«^©a«*e,, ( i =0.1.2-'-N- 1) 
t-r^t^. (42) T-^^fclf ^««r 1 :7 
2105-5. 03 l«, J:oJ:-575:#'ffie2l&S^{c— «8 
'ft;Lfc::&i5:©ltt^iaTfe^. Ji^-e, i, (j=i.2-- 
•) \tiyu-i.^m\'^rm^mmo:)mmi)^}SrSx$> 
^zt'&^-r. m (a) \tyu-j^mmT, jc2<b©7 

(b) (aAT = T, /3WMnx. '^(Dyv—h.m^m 
n\zzm<Dyv-K^wm^xm.^m^mM&m-)3 

[0 0 8 4] ^^«*teSI:i&^fc:feViT> «1g:7l^-A 

(75) 

(76) 
(77) 

© (S/N) » S#U<iSJ0p-5©T!'*lJ^SNltS«5 

[0 0 8 6] 10 fitffi->7 h JgtKftb^iC 
^^TMi-^feF SK^P:*^ir*3ViT. ISiiifll" i" \z 

nm-^'^'mnmki, iif, ©s 

(78) 

^V^«f, =f, Tt>, P5#©<iilS^;^^*+^i-;^;^ltn 

€rt>oTVi.5. Cl©#14S:?iJfflbitSI2fi^JSria3 2tCS^ 
T, 

[0 0 8 7] 032 \t.fm^-yy h J^feSt^^!*©^!®^]!? 

^h^^jp^ (T-FIL) »ciJOA^©m:^{cMSt^»c 
fe#-rS®M&#^fe«, SBB1g*£ft«lS*JSb. 31© 
J:5tCL-Tf^^b;tjlM:a-^7^-A©NT f@X«-^n 
JJA±©fi|!c&i*i^bTj£;*;7l^-A*«fiK-r-5. 3:©ffi 
A©«}figS^T?*«jBffi4J-flt7 l^-AffiSffiT 
(i^JSJ^e. &«#-rs*#©fei:-t?ei*ffi©Ee&^ 



31 



m^<Dm^^-r. k#a©T-FILiae, te, \ZM 
bilM^rar,. tr,k*-^?tS, 03 3 (a) , (b) 

\t^^i^^mf£y'f)i'^<Dum (e) i^zsmm (p) ir 

[0 0 8 8] jiM^^S5::7i/-A*f^^t^^»fc 

r. + (k- 1) T. =r,. + T 

*®©ffiMjlMSr. ^CIT (k- 

msiizmfa:^. z.<Dm±yu—A\,t, m3 2<Dmm^m 

7^-AWwgBB©»c:feviT, ^mmifm.yu-i.<Dm 20 
*MSr. m^&m^w<Dmm(DT\z, ^(Drnm^myu 

r = r,k + 

«^Ee) bfc«, k#gcDjgM4>«St7l/-i.lr (k- 
1) To ©)lMS:#K.TBn^-&c:tJtJ;t3i£:^7P'-A 
*f^oT*>j:vi. -Ti^tD-fe, zLtiitmm^myu-Am 30 

e, =Asin 2 7t f , t 

Ck Asin (2 7C f K t + 0, 

tb, f, ^^m-r-&04, s3 2®[Ei^icf, ^ft) 

e, ( f 1 ) =A' sin (2 7C f 
tbJca. bd^St*, f, tcafSbfcSNtk*, 

(SN) E,, =201,., 0 (A/A 

(10) iC^tt^JI«f, <i:l^-«iSSc^^)-»C|51^ 

f, = (3~5) fo (rMbT*ie)fcn>hfi-i5'->i 

-AF*3»Cf¥i3e^fe«:ffiffibfcil'&OMmT?£5^*«. f, 
ojfi^T?t>2t::!&S;*fflViSt, ffi*T:;«c€rfj:SNgfell§ 

*^*#e.n5::<h^^bTVi^. e, ibT, — )IS 

^©3a^bfe^?}S»^^}-f. , f »r^*bTfe^;^»tra: 

bfcd^oT. A f d*/hS<Tfcji*jiS-r#s© so 
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ei^r f -es;:ii-bfcfflT^r^$nT*$fp;^^^c^*^*ab-g.o 1 
Tjitnmk. 0 . 5 1 k H z \z%-t^wm^f^ X 



(79) 

i'fei¥b;icVi-;tjiaT»k^£7t'-A«#»ciifib, -?-cD 

»k (80) 

[0 0 8 9] 03 ■i-^^ti^':>is.nWLW^^i^mmt^ 
y^)i^i$^mti^m:^<fr^) T^aic^st?^^. <!=< 

sfc, 03 3 (b) izi,t{&mmmm^m<^it(Dm 

TAk-^ (k-1) T, &#5«®;t5ICttT-F I LCDUi 

[0 0 9 0] Uii. 03 2©(5IKJCi5ViT> ^ (8 0) 
(81) 

ii:m^mtm<s>-r^i}^±m(D2:^^\z:ti^^rm^m 
>si&m^my i^—ArtJcfs^bTSEaMs^fr^ z. ii 

[0 0 9 1] ^:©j;p{cbT, mm^myu-A^xm 
Mmmu^}\^i^^monwim^ffr£o^t\zj;:K) e, ^ 



bVi^4J-e» (f, 



t + 0, ' ) 



(82) 
(83) 

) 

(84) 
(85) 



' ) 

5^ A JrSffl b © SrCai i: b TiJi?g b fcjii, 

[0 0 9 2] mm~y7.y^i^&.n-(D!t^mMm^'<kiz^-r. 
(1) au^ (««ffi^x«uci^#8ffSfi. u-yt£ii<r) 

-1- 7. i7 t'cD?iS[/h0^mm:^®^sij) 

(3) m^mmm. m4^^mm:h<Dmi) 

(4) (jE«e;^^jgsic#i£®sii^, m.nt£iE^m<D 
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(5) i^^t)3i®S!i^ (m^f3.iio:>^TMmmmw^<Dm 
^) 

(6) ^mmm.m<Dm& (^m^^^tkm-r^mmm'^Mti 

(7) y'^i^^jvmm. (y'^i^^)u^m<Dm-^m. i&mti 
ft) 

[0 0 9 3] 

m<^mmit. mn:^^^ hjmw, h;i/®j£ 

**oT, *iJ^SNtfc««i®:*:Jcg53fi-rscitfC7S:.5. 30 

miz-r^<D-v. (2) ©esi^s^ (gsi§«/Hz) 

mi] ^M<Dy'^i;^^}i^mmmm:^^(Dm^m. 
[0 2] (a) jSimb) iiim 1 <Dm^<D-m^^-rm, r 

[0 3] h;n£mft*B*fflv»fc«e*©^'f 

^mmmm:^^<Dm^m, 40 
[0 4] (a) Ru:(b) it:^mm(D-m:mm<Dm0^^^-r 
m. 

[0 5] 0 4©«S0®T?*oT. 1" iZMf^ 

[0 6] 0 5 fSiSffi" 0" JC^jS-r-SB^Fam 

[0 7] nmsiizj:^mmmm^^-rm, 

[081 igjg^iawi2«icj;sj£m;^-^^ h;UTn>t! 

[0 9] (a) (b) BLi;f(c) \tnmmi^m^y^^m^<DDF so 
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T It J; ^ ^i-Wai H ® ^: 5^; Wb L. ifcif#14 *5^-r 0. 
[010] (a) (b) JiUtCc) «IESSfe®^^-^;i.;^i:^ 
CDSiBBM*5S-r0. 

[011] ^m-r^^m^^mu^)i'^m\zj:tjnf^m 

[012] St«^^^^;i'^ij|Ccfc»3Sia«bfe<!:#© 

[013] 01 2 t(5li;n>tfi-^' • ->a.5 >3 
XDieiSS^f 0. 

[014] ^mm^i&m e. ( t ) 

lrJ:-5lliHaM$r*-r0. 
[015] «!ft^&Migc^^»CctOSi2Sbfc<i:^©DF 

T0, 

[016] ^mmme^ (f, ) cin^fetfcf^^ 
Lfc#a7^-Ae.E (f, ) *s^-r0. 

[017] (a) (b) RZfic) im^MOZmPSK:^ 
*%?g©2fflFSK5LZyJ|^8fflFSK^S!*-?-n-e 

tiff-orzm-^(ox^^ h;i/<£^-r0, 

[018] fir;|g®S;is(t^|cM-r-5f?iH«x6*©itt?g 
0. 

[019] (a) RZf(h) «IE^&Ofi[1§$r4^^c74^V- 

;uffjiJc*tjss-arTesi-r§«'&®iffi^0. 

[02 0] ^•\'-y^SS-DFT;&^©lPagtt?a0, 
[02 1] #iEiSifeJg^SHcJ:OSI«Lfc«^*S«W 



[02 2] (a) BLtX(b) «^*e^<itk^;Pj±iSiH®:*^ 

[02 3] (a) S.UC(b) tt^SMia^{cJ;D4>*f*iJ^*-r 

[02 4] 5;:vA-->7h-^ — f>ytrJ;-&PSK 

[02 5] (a) J5:Ot(b) «04 (C^-r^^lC^3=^^2:t!tttl 
tES;#Jn bfc*^BJo^fio^^gMc^«^£$^■r0. 

[02 6] 02 5 ©e, mP^&Jge, (t) ®— 0t|& 
5^T0. 

[02 7] 02 5®eSI^T?Jnt)ofc?l*IC*fJ^;f -SD 

*f 0. 

[02 8] sBHeams«*iC®«ifig0. 

[02 9] xtim^<D^mm?&'i^itG ( j w) tgi*^ 

[03 0] (a) RU(h) it^^m^mm:^^izmmvrc 
*i'&oM*s^-r0. 

[031] (a) RrX(b) «^^B:OJSB4)-fi*ie2l*St:cD 



13 2] &.m->y hJgia;tft:*rS:(0«lj«M&3^-r 0. 

13 31 (a) Jll^Cb) \t&.m'^yhy^)l^'<DiSLmR 
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8 
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1 • 






10 • 




2 • 






11 • 




3 • 


• -mm^ MM) 




12. 


13 • • • y^)V^ 


4 • 






14 • 




5 • 






15 • 




6 • 






16 • 


• • 04©S«[iFBS (7* ~7c 
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